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ABSTRACT 
This study was carried out in Fangak County at four localities: Hai Toggar, Bichol 
kun village and Hai Moaazkerfoqu in Phoumpayam locality as suspected areas for East 
Coast fever (ECF) (Group A) and Kuerkan in Manjangpayams non suspected area for ECF 
(Group B). These groups A and B were based on animal movement, trade business and 
intermarriages (animals paid for dowry). The study aimed to identify the tick species 
prevalent in the area and the impact of ethnoveterinary practice on ticks responsible for 
transmission of tick-borne diseases (TBDs) with emphasis on ECF. A total of 391 ticks, 150 
sera and 150 blood smears were collected from cattle of different age groups. A total of 120 
serum samples were tested using indirect Polymorphic Immunodominant Molecule (PIM) 
ELISA to detect Theileria parva antibodies. The results indicated that 5/44 (11.4%) samples 
from non suspected area (group B) and 48/76 (63.2%) samples from suspected area (Group 
A) revealed antibodies. The overall positivity was 53/120 (44.17%) which was highly 
significant (P≤0.001) but there was a insignificant correlation with sex, age and coat colour 
of the animals. Three tick genera and seven species were recorded. The genera were 
Amblyomma, Hyalomma and Rhipicephalus. The species were A. variegatum, A. lepidum, 
H. rufipes, R. (B.) decoloratus, R. (B.) annulatus, R. e. evertsi and R. sanguineus. The most 
abundant tick species were A. variegatum, R. (B.) decoloratus, H. rufipes and R. (B.) 
annulatus constituting 64.7%, 12.8%, 6.7% and 5.6%, respectively. The lowest ticks 
recorded were R. e. evertsi with a prevalence rate of 1.3%, A. lepidum 4.3% and R. 
sanguineus 4.6%. These results were not significant (P> 0.05) for locations, sex, age groups 
and animal coat colour. The male and female ticks represented 65.5% and 34.5%, 
respectively. No blood pathogens for TBDs were detected, while four (0.03%) animals were 
positive for trypanosomes. The outcome of questionnaires showed poor knowledge on ECF 
and its vector in the area. It is concluded that there is no R. appendiculatus in Fangak area; 
while T. parva antibodies were detected. The prevalence of other TBD vectors needs to be 
elucidated by further work in this area. 
Key words: Ticks; ECF; ELISA; Jonglei; South Sudan 
*
Corresponding author: E-mail: t.nyoap@yahoo.co.uk 
 - 372 - 
INTRODUCTION 
Ticks and tick borne diseases are responsible for serious socioeconomic impact in 
animal industry. The main economic losses include reduced hides and skins quality, loss of 
weight and general low productivity (FAO, 1983). Animals infested with ticks or infected 
with tick-borne diseases show emaciation, anaemia, loss of weight, decrease in production 
and restlessness due to permanent irritation (FAO, 1984; Norval et al., 1992; McCosker; 
1979). Theileriosis (East Coast fever) was reported for the first time in South Africa in 1902 
in animals brought from East African region. In South Sudan, it was reported for the first 
time in 1950 in Kajo Keji and Yei counties of central Equatoria (Hoogstraal, 1956). The 
disease, then, became endemic in the region (Julla, 1994) and extended north limit to Bor 
area (VSF Belgium report, 2010). 
The area of study is in an active route for transporting animals from Equatoria and 
Bor areas to other states and northern Sudan. The present study aimed at studying the 
epidemiology of ticks and tick-borne diseases with emphasis on ECF and its vector and 
north limitations under the following objectives:- 
 Objectives:-   
1- To identify the main species of ticks prevalent in the area particularly the main vector of 
theileriosis (T. parva infection). 
2- To elucidate the impact of ethnoveterinary practice in control of ticks and the knowledge 
of the animal health workers and cattle owners about ECF.  
3- To examine animals to determine the northward spread of ECF in Jonglei State. 
 
MATERIALS AND METHODS 
Study area:- 
Fangak County in Jonglei State, located at 9°04′10-9.06944°N, 30°53′03″- 
30.88417°E is bordering Panyikang county of Upper Nile State in the North East, Ayod 
County to the South, Piji County to the east, Guit and Koch counties in Unity state to the 
West and Ruweng County in Unity State to the North. Phoum al Zeraf town, the county 
headquarters, lies where Bahr el Zeraf joins the White Nile from the east. The Zeraf Island, 
comprises a large part of the county (Fig. 1). The island, much of which is within Block five 
(A) oilfield, is between the White Nile and Bahr el Jebel, to the west and Bahr el Zeraf to 
the East. 
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Fig. 1. Map of Fangak county  showing sampling sites. 
 
Vegetation Cover:- 
The area is characterized by acacia tall trees forest and swampy grass land, 
seasonally inundated land or known locally as toich (swampy) alongside Bhar Eljabel (Kiir) 
and Bhar El Zaraf  (Phow) There is a vast grazing area for cattle and wildlife reserve in the 
area. The annual rainfall ranges between 750 to 900 mm with the peak rain mid-April 
declining in October, while the mean ambient temperature is between 23.87°C- 41.88°C in 
dry season (March, early April) and 19.48°C-34.17°C in wet season (June –August). 
Relative humidity averages between 47% in dry season and 89% in wet season.   
 
Sampling unit:-                                                                                 
 A convenience sampling method was applied. Thus, the target cattle were the 
indigenous Nilotic type (Bos indicus). One hundred and fifty animals were sampled. The 
animals were sampled from an area categorized into A, being suspected area and B, being 
non-suspected area for East Coast fever (ECF). Categorization into A and B areas was based 
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on cattle movement and trading routes. Two payams (Administration Unit), Phoum in the 
main land and Manjang on the island were selected as the study areas. The areas selected 
were Kurekan with 44 animals in Majang, Hai Toggar with 42 animals, Bichoulkun village 
with 41 animals and Moaazkerfoqu with 22 animals. Male cattle were 44 and females were 
106. Animals were, also, categorized to three age groups, >1 year and 1 - > 2 years, 2 years 
and less than 4 years old and 4 years old and above.  
 
Tick collection and identification:- 
Total body collection of ticks was carried out with care not to lose the mouth parts. 
The ticks were preserved in vials containing 70% alcohol in bijou bottles and labeled 
indicating location, age and date of collection. These labels corresponded with the labels of 
blood smears and serum samples. Ticks were identified under a stereoscopic dissecting 
microscope using key guidance for taxonomy described by Hoogstraal (1956) and Horak et 
al. (2009). 
 
Blood smears:- 
A drop of blood was taken from the ear vein of each animal on a clean slide, then, 
spread with another clean slide and air-dried for two to three minutes, then, fixed with 
absolute methanol for three to five minutes. The slides were labeled in pencil indicating 
location, age and date of sampling. The smears were stained using Giemsa's stain before 
examining under oil immersion. 
 
Serum samples collection:- 
Animals were restrained and blood was collected from the jugular vein, in sterile 
vaccutainers without EDTA, then labeled and left overnight to clot at room temperature. 
The serum was then separated and put in serum tubes, labeled and stored at -20
o
C until used 
for serological tests. 
 
Polymorphic Immunodominant Molecule (PIM) ELISA protocol:- 
The procedure of PIM ELISA was carried out as described by (Katende et al., 1998).  
Pre-coated plates were used and the following steps were undertaken. A total of 300 μl of 
the blocking solution (PBS–Tween 20) + 0.2 casein) was dispensed in each well of the pre-
coated plates and incubated for 20 min. at 37°C in an incubator/shaker. Then a washing 
(PBS –Tween 20) step of 3 times was carried out. A volume of 100 μl of diluted sera (1% 
skimmed milk in (1:200) in PBS-Tween Buffer) was dispensed in duplicates in the well of 
pre-coated plates and incubated for 30 min. at 37°C. Serum was diluted in different in 
polycarbonate 96 well plate, then, a washing step of four times with PBS-Tween was 
performed. Then, 100 μl of HRP conjugate dilution (1:10000) was added to each well and 
incubated as described above, then, the washing step was repeated.  Then, 100 μl of the 
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substrate solution was added to each well and incubated in the dark for 30 minutes at room 
temperature. The reaction was, then, stopped by adding 100 μl of stop solution. The optical 
density (OD) was read at 405 nm, using ELISA reader. The OD was used to compute the 
percent positivity (PP), using the formula mean OD (sample or negative control) divided by 
the mean OD value of positive control multiplied by 100. 
 
Questionnaire:- 
Three types of questionnaires were carried out. The first questionnaire (1) was to 
assess the impact of ethno-veterinary knowledge in the control the T&TBDs. Sixty nine 
cattle owners were interviewed in different payams. Questionnaire (2) was used to know the 
knowledge of ordinary people in the community about ECF and other TBDs present in the 
area. Questionnaire (3) was conducted to target the veterinary authorities to know their 
perception about the main control measures they use to tackle the main T&TBDs in the 
area. 
 
Statistical analysis:- 
Results of serum and ticks collected from animals were subjected to an appropriate 
general liner model (GLM) statistical analysis system (SAS) package. The  SAS was used to 
perform analysis of variance (ANOVA) and mean separations were performed using Rayan- 
Einot- Gebrial –Welsch multiple range test (REGWQ) (Day and Quinn, 1989) and the 
questionnaires were analysis by Microsoft excel. 
 
RESULTS 
 
Ticks prevalent in the study area 
A total of 391 ticks were collected from 150 animals in four locations in (Phoum and 
Manjang Payams (administration units) (Table 2). Three tick genera and seven species were 
identified. Tick genera identified were Amblyomma, Hyalomma and Rhipicephalus.  Tick 
species were A. variegatum, A. lepidum, H. rufipes, R. (Boophilus) annulatus, R. (B.) 
decoloratus, R. e. evertsi and R. sanguineus. The two Amblyomma and two Rhipicephalus 
(B) species were found throughout the study area, while Rhipicephalus e. evertsi was found 
only in Kuerkan village Manjang payam. The highest tick count was recorded in Kuerkan, 
Bichol kun, Hai Toggar and Hai Moaazkerfoqu. Tables (3, 4, 5 and 6) summarize the 
frequency of adult ticks in the study area. The most abundant tick species in decreasing 
order were A. variegatum 64.7% of total of numbers ticks.   R. (B.) decoloratus (12.8%), H. 
rufipes (6.7%)., R. (B.) annulatus (5.6%), while the least frequent ticks were R. sanguineus 
(4.6%), A. lepidum (4.3%), R. e. evertsi (1.3%). The male ticks represented 65.5% (256/391) 
outnumbering the females 34.5% (135/391) in all locations (Table 1). The geographic 
distribution and population density of tick species in four locations are summarized in 
Tables (3, 4, 5 and 6).  
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The mean tick load per location was the highest in Hai Moaazkerfoqu (2.9±0.21)  
followed by Kuerkan village (2.8±0.15), while the lowest mean load was recorded in Bichol 
kun (2.6±0.13) and in Hai Toggar (2.3±0.14) . Both sexes seem to carry the same load 
although there was slight higher loading for male animals (2.6±0.14) than female animals 
(2.6±09). The animals between one to less than and two years carried more tick load mean 
(2.7±0.33), while animals of four years and older carried a mean of 2.6±0.09. The lowest 
tick load was observed in animals of two years and younger than four years old (2.4±0.16). 
Regarding the animal coat colour, animals with brown coats carried the highest mean of tick 
load (2.7±0.12) followed by white coated animals (2.6±0.12) while the lowest infested 
animals had black coats with a mean of  (2.3±0.14) (Table 7) with no significant difference 
(P> 0.05).  
 
Blood smears identification:- 
 The results obtained from examining Giemsa's stained blood smears are displayed 
in (Table 8). A total of 150 blood smears was taken from animals in four locations namely 
Hai Toggar, Bichol Kun, Moaazkerfoqu and Kuerkan. There were no piroplasmas detected. 
However, only four animals were positive for Trypansoma spp. 
 
Prevalence of T. parva antibodies in the study area:- 
Based on indirect PIM EISA, the overall T. parva antibodies in the study area was 
44.17% (53/120). The range was between 11.34% to 69.05% in different locations, showing 
highly significant difference at (P < 0.001). Sero-prevalence was 55.88% (19/34) in Bichol 
kun, 69.05% (29/42) in Hai Toggar Phoumpayam and 11.34% (5/44) in Kuerkan Manjang 
payam. Concerning sex, the prevalence was 42.50% (34/80) for cows and 19/40 (47.50%) 
for bulls with no significant (P > 0.05) difference. According to age groups, the prevalence 
rate in animals of one year to less than 2 years was 4/9 (44.44%), with an overall rate at 
2.5% (3/120) .The prevalence rate for those between two years and less than four years was 
50% (10/20), with the overall prevalence of 8.33% (10/120), while that for four years and 
older stood at 42.86% (39/91), the overall prevalence in this age group was 32.5% (39/120) 
with no significant (P > 0.05) difference. 
 
Outcome of the questionnaire on the impact of the ethnoveterinary on control of ticks 
and ticks borne diseases:- 
Sixty nine people were interviewed and 97.1% of the respondents confirmed the 
presence of ticks on their animals, while 2.9% were not sure on the presence of ticks on 
their animals (Table 10). More ticks were observed on animals during spring followed by 
winter.  According to the observation of owners there was less tick infestation in summer 
and autumn. The cattle owners responded that ticks and tick–borne diseases were harmful to 
their animals, but they did not have any knowledge about the exact role of ticks and tick–
borne diseases in causing ill health to their animals. Both sexes were infested but people 
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paid consideration to females due to teat damage, which affects milk production. Young 
animals were cared for, followed by old animals with regards to tick infestation. Animals 
infested with ticks showed loss of weight, anaemia and drop in milk production (Table 10). 
Among interviewed, 72.5% used local ethnoveterinary practice to control ticks, 
while those who used veterinary drugs were 20.3%, and the rest used mixed practice of the 
two groups. People used different methods to control ticks mostly local drugs, animal 
residues, herbs (plant parts) and physical action (removing by hand) (Table 10). For tick-
borne diseases, 55.1% observed the diseases, 44% did not observe, while only 2.9% were 
undecided about the diseases. The action plan for T&TBDs control varied from one farmer 
to another. Some people used veterinary drugs, while others insisted on using the old 
traditional methods. The degree of response of the veterinary authority to T&TBDs showed 
that 49.3% were in favour, while those not in favour were 39.1% and undecided were 
11.9%. People who mostly used the ethnoveterinary drugs were old people, followed by 
young men and women (Table 10).  
 
Outcome of the questionnaire on cattle owner’s knowledge of ECF:- 
Out of the 61 persons interviewed, 37.7% reported that new animals entered their 
herds and 30.4% said their new herds came from either Duk or Ayod counties. The rest had 
animals from different payams of the county. Most of the herds’ owners observed changes 
in their herds (Table 11). Although they had no experience on ECF, 59% of the informants 
heard about it through the media or stories from people. About 55.6% said that all ages of 
cattle were affected while 27.8% said that only calves were affected. This fact indicates 
poor knowledge of the disease in the area. The uncontrolled movement of animals between 
Equatoria and Bor area was among the main reasons for diseases to spread northward 
(73.8%). Poor veterinary services represented 16.9% and cattle raiding played part in the 
spread of diseases. Respondents’ choice for control of the disease varied, 41% proposed 
vector control, 34.4% treatment of sick animals and 24.6% preferred what they called 
serious control measures, without specification (Table 11). 
 
Outcome of the questionnaire to community animal health workers (CAHWs) on their 
knowledge of ECF:-  
Out of 21 CAHWs interviewed, 57.1% experienced entrances of new animals to 
their areas, 50% of the animals were from Duk or Ayod counties, while the rest were from 
the other payams in the county. Of informants, 57.1%  practiced quarantine action, at herd 
based level and not at village or even at payam level. There was no ECF case encountered in 
the area, people still had poor knowledge about ECF (Table 12). 
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DISCUSSION 
 
Ticks and tick borne diseases (T&TBDs) are among the most important causes of 
poor animal production and productivity round the world (FAO, 1983). In addition to 
causing low production in animals, ticks are responsible for transmission of many diseases 
among different livestock species. Ticks identified in this study are in agreement with those 
reported by Korok (2005). The finding that A. variegatum showed the highest prevalence 
rate is in agreement with the findings of Ochi et al. (2009). However, Korok (2005) reported 
that A. lepidum was the highest in Pibor, probably due to difference in climatic conditions. 
Fangak County experiences frequent flooding and has more forest cover than Pibor which 
tends to be a semi-arid in nature. In contrast, while Korok (2005) found both sexes of R (B.) 
decoloratus and R. (B.) annulatus, the current study showed the opposite, i.e. females with 
less males. The small size of the male could have been missed in the process of tick 
collection. Korok (2005) found R. praetextatus, while it was not reported in the current 
study. Generally, ticks identified in this study were in agreement with the findings of 
Marcellino (2008), but with the absence of R. appendiculatus in this study and absence of A. 
lepidum in Marcellino (2008) study.  
The species of ticks identified were not reflected in the result of the blood smears 
examination. Despite detection of antibodies of ECF in the serum samples, no piroplasms 
were seen in blood smears. However, serological findings were in agreement with the 
questionnaire in which cattle owners confirmed the presence of ticks on their animals and 
observed symptoms similar to ECF especially in female animals.  The short period of the 
study and the absence of clinical cases could be due to drugs use that might have concealed 
the piroplasms.  The blood smears revealed no piroplasms for Theileria species and this is in 
agreement with the finding that R. appendiculatus was not reported in the study area. Yet, 
movement of infected animals northwards, and suitability of environment to the tick vector 
of T. parva should raise an alarm that ECF may be easily introduced into the study area. 
Serological tests revealed 44.17% positive for T. parva antibodies, a finding in 
agreement with Zessin and Baumann (1982) in Bahrar Elghazal in which they detected T. 
parva antibodies without the presence of its vector. In the current study, PIM ELISA was 
used, being highly specific. Zessin and Baumann (1982) detected Theileria spp. piroplasms 
in blood and lymph node smears. This finding could be due to the rampant movement of 
animals, dictated by activities such as trade and exchange of animals as dowry throughout 
the state, coupled with poor veterinary services and lack of knowledge about livestock 
diseases in the state. The serological findings suggest that the main land in Fangak County 
is at a higher risk compared to the main island where the prevalence was lower. This 
difference may be due to low interaction with cattle for trade, despite the fact that Phoum 
payam area could be a more suitable area for R. appendiculatus development and survival. 
However, information regarding the prevalence of R. appendiculatus and other tick species 
infesting livestock in South Sudan and their economic impact is lacking. This is mainly due 
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to the lack of adequate laboratory facilities and trained personnel to conduct research on 
ticks, in addition to long standing civil unrest. 
Responses to questionnaires confirmed that movement of animals among ECF 
known zones, Duk and Ayod to Fangak area gave an alarm to the veterinary services in 
those areas to apply appropriate ECF control measures so that the disease does not extend to 
new areas. Although the vector of ECF was not reported, the presence of A. variegatum in 
the area, having the same environment which favours R. appendiculatus (flood availability 
of green pasture) makes the presence of the vector a suspect. Responses to questionnaire 
indicated that awareness of cattle owners about T&TBDs remains a formidable challenge. 
Cattle owners observed ticks on their animals, but they did not consider the presence of 
ticks on their animals as one of the main factors for risk of contracting the disease. The 
knowledge about the diseases transmitted by ticks to animals is very poor among cattle 
owners. 
People use traditional practices which do not show any impact on the control of 
ticks; neither improves the animal health and production. This observation is re-enforced by 
poor veterinary services in the area. Control measures such as quarantine mentioned by 
animal health workers is not properly applied and could not contain serious outbreaks. This 
is because implementation of such measures seem to be affected at personal level and only 
when there is an outbreak of the known diseases, mainly CBPP, or rinderpest. 
 
Conclusion and recommendation 
The fact that T. parva antibodies were present in the area with 44.17% prevalence, 
more efforts are needed to determine the extension of ECF and its vector R. appendiculatus 
to the northern parts of Jonglei State. Seasonal collection of ticks throughout the State and 
mapping of the distribution of R. appendiculatus in the State would help formulating future 
plans for control of ECF in the State. Combined efforts by the Government, with different 
stakeholders to determine the presence of other T&TBDs in the State are required. The 
principal action should be developed and production of animal health policy to, among 
others, regulate animal movement within the State and to the adjacent States. Such a policy 
may reduce incidence of cattle raiding amongst the tribes of Jonglei State. Strategic plan 
should be developed for research and control of T&TBDs by the government and 
stakeholders at regional and state levels.  Creation of awareness for animal owners on the 
impact of T&TBDs on their animals and applying ways of encouraging production and 
control measures could be used for future planning are recommended.    
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Table 1. Tick species infesting cattle in Fangak, Jonglei State during September 2011: 
Tick species Male (%) Female (%) Relative  occurrence 
(Total ) % 
Amblyomma variegatum 215 (55) 38 (9.7) (253) 64.70 
Amblyomma lepidum 11 (3) 6 (1.5) (17) 4.30 
Hyalomma rufipes 20 (5) 6 (1.5) (26) 6.70 
Rhipicephalus e. evertsi 2 (0.5) 3 (0.8) (5) 1.30 
Rhipicephalus  sanguineus 8 (2) 10 (2.6) (18) 4.60 
Rhipicephalus (B.) decoloratus 0 50 (12.8) (50) 12.80 
Rhipicephalus (B.) annulatus 0 22 (5.6) (22) 5.60 
Total 256 (65.5) 135 (34.5) (391) 100 
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Table 2. Tick species infesting cattle in two proposed groups (A and B) in Fangak, Jonglei 
State during September 2011 
Tick species  Group A (Phom payam) Group B (Manjang 
payam) 
Percentage per group 
Male (%) Female 
(%) 
Male (%) Female (%) Group A 
(%) 
Group B 
(%) 
Amblyomma variegatum  154 (39) 32 (8) 61 (15.6) 6 (1.5) 186 (47) 67 (17) 
Amblyomma lepidum 6 (1.5) 6 (1.5) 5 (1.3) 0 12 (3) 5 (1) 
Hyalomma rufipes  6 (1.5) 6 (1.5) 14 (3.6) 0 12 (3) 14 (4) 
Rhipicephalus evertsi  0 0 2 (0.5) 3 (0.8) 0 5 (1) 
Rhipicephalus  sanguineus  8 (2) 10 (2.5) 0 0 18 (5) 0 
Rhipicephalus (B.) decoloratus 0 28 (7) 0 22 (5.6) 28 (7) 22 (6) 
Rhipicephalus (B.) annulatus 0 10 (2.5) 0 12 (3.1) 10 (3) 12 (3) 
Total  174 (44.5) 92 (23.5) 82 (21) 43 (11) 266 (68) 125 (32) 
 
 
Table 3. Tick species prevalent in Hai Toggar Phoum payam in Fangak, Jonglei State 
during September 2001 (Group A). 
Tick species  Male Female Relative occurrence  
(Total ) % 
Amblyomma variegatum  58 14 (72)74.2 
Amblyomma lepidum 4 2 (6) 6.20 
Hyalomma rufipes 1 2 (3) 3.10 
Rhipicephalus  sangiuneus  2 1 (3)3.10 
Rhipicephalus (B.) decoloratus 0 11 (11) 11.34 
Rhipicephalus (B.) annulatus 0 2 (2) 2.10 
Total  65 32 (97)100 
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Table 4. Tick species prevalent in Bichol Kun village Phoum payam (Group A) 
Tick species  Male Female Relative occurrence 
(Total) % 
Amblyomma variegatum  51 13 (64) 62.00 
Amblyomma lepidum 1 1 (2) 2.00 
Hyalomma rufipes  4 4 (8)7.00 
Rhipicephalus sanguineus  5 6 (11)10.00 
Rhipicephalus (B.) decoloratus 0 14 (14)13.00 
Rhipicephalus (B.) annulatus 0 7 (7)6.00 
Total  61 45 (106) 100 
 
 
 
Table 5. Tick species prevalent in Hai Moaazkerfoqu Phoum Payam in Fangak, Jonglei 
State during September 2011(Group A). 
Tick species  Male Female Relative Occurrence 
(Total) % 
Amblyomma variegatum  45 5 (50) 79.40 
Amblyomma lepidum 1 3 (4) 6.34 
Hyalomma rufipes  1 0 (1) 1.58 
Rhipicephalus  sanguineus  1 3 (4)6.34 
Rhipicephalus (B.) decoloratus 0 3 (3) 4.76 
Rhipicephalus (B.) annulatus 0 1 (1)1.58 
Total  48 15 (63)100 
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Table 6. Tick species prevalent in Kuer Kan village in Manjang Payam Fangak, Jonglei 
State during September 2011 (Group B). 
Tick species  Male Female Relative Occurrence 
(Total) % 
Amblyomma variegatum  61 6 (67) 53.60 
Amblyomma lepidum 5 0 (5) 4.00 
Hyalomma rufipes  14 0 (14) 11.20 
Rhipicephalus evertsi evertsi 2 3 (5) 4.00 
Rhipicephalus (B.) decoloratus 0 22 (22) 17.60 
Rhipicephalus (B.) annulatus 0 12 (12) 9.60 
Total  82 43 (125) 100 
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Table  7. Mean numbers (±SE) of ticks encountered in Fangak county Jonglei State  
according to locations, sex, age group and  animal coat  colour in September 2011 
Parameters No of animals  Means ( ±SE) 
Locations 
         Bichol kun village 41 2.6±0.13a 
         Kuer kan village 45 2.8±0.15a 
         Hai Toggar 42 2.3±0.14a 
         Hai Moaazker foqu 22 2.9±0.21a 
 Sex  
        Female 106 2.6±0.09a 
       Male 44 2.6±0.14a 
Age groups (years) 
       1> 2 11 2.7±0.33a 
       2 > 4 24 2.4±0.16a 
       ≤4 115 2.6±0.09a 
Animals coat colour 
       Black 14 2.3±0.14a 
       Brown 60 2.7±0.12a 
       White 76 2.6±0.12a 
Means (±SE) followed by the same letter in each column for each parameter are not 
significantly different at 5% level based on Rayan´s Range test (REGWQ) 
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Table 8. Results of blood smears examination of cattle for piroplasmosis in Fangak 
county Jonglei State  during September 2011 
Location  No of 
Animals  
Piroplasms Others 
Theileria 
species  
Babesia 
species  
Anaplasma 
species  
Trypanoso
ma species 
(%) 
Hai Toggar 42 0 0 0 1 (0.7) 
Kuer Kan 45 0 0 0 2 (1.3) 
Bichol Kun 41 0 0 0 1 (0.7) 
Hai 
Moaazkerfoqu 
22 0 0 0 0 
Total  150 0 0 0 4/150 (2.7) 
 
 
 
 
Table 9. Prevalence of Theileria parva antibodies tested by ELISA in different locations 
of Fangak, Jonglei State in September 2011:- 
 
Location 
No of 
Animals 
Results Percentage per case 
positive 
(+Ve) 
Over all cases 
(+Ve) (%) 
Per location case  
over all 
(+Ve) (%) 
Per case result 
(+Ve) (%) 
Bichol Kun village (Phoum 
payam) Infected area 
34 19 (19/120) 15.83 (19/34) 55.88 (19/53) 35.85 
Kuer kan village (Manjang 
payam).Non infected area 
44 5 (5/120) 4.17 (5/44) 11.34 (5/53) 9.49 
Hai Toggar (Phoum 
payam).Infected area 
42 29 (29/120) 24.17 (29/42) 69.05 (29/53) 54.72 
Total 120 53 44.17 100 100 
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Table 10. Responses of cattle owner’s on impact of ethnoveterinary practice in Fangak, 
Jonglei State in September 2011 
Responses of 
informants/category 
Answer/Category  Frequency Percentage % 
Presence of ticks on animals  Yes 67 97.1 
May be 2 2.9 
Season when ticks are most 
abundant   
spring  29 42.1 
winter 22 31.9 
through out the year 9 13 
Autumn 5 7.2 
summer  4 5.8 
Knowledge of harmfulness of 
ticks to animals 
yes 66 95.7 
May be 3 4.3 
Respondents’ knowledge of tick-
borne and other diseases present  
HS 10 6.9 
Tryps/Lost of weight /Anaemia 34 23.4 
FMD 6 4.1 
Mange 16 11.0 
Teat damage/Tick 31 21.4 
Brucellosis 2 1.4 
Pneumonia 8 5.5 
Wounds/LSD 35 24.1 
Eye infection 1 .7 
Rinderpest 2 1.4 
Sex of animals mostly affected Male 4 5.8 
Female 19 27.5 
Both 46 66.7 
Age group mostly affected old animal 25 36.2 
medium animal 4 5.8 
Young /calf animal 40 58.0 
Main impact of ticks or other 
effects   
drop in milk production  4 5.8 
rough coat and hair 3 4.3 
all are present 62 89.9 
Action used to control ticks on 
animals   
remove it by hand immediately 5 7.2 
used local medicines 50 72.5 
used vet drugs 14 20.3 
Types of local drugs used by 
cattle owner’s 
Plants or Herbs 20 40.0 
Animals residues 28 56.0 
Others 2 4.0 
Cattle owner’s reported cases of 
tick’s infestation on their 
animals. 
yes 38 55.1 
no 29 42.0 
Sometimes 2 2.9 
Personals received report from 
cattle owners 
Others 2 5.3 
Vet authority 15 39.5 
CAHWs 17 44.7 
Local practitioner (ethno vet) 4 10.5 
Table 10. (contin) 
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Plans for tick control in the 
study area 
yes 25 36.2 
no 44 63.8 
Preferred action for better tick 
control 
Others 3 12.0 
Ethno vet 3 12.0 
Drugs (acaricides) 11 44.0 
None of them 8 32.0 
Response of local vet authority 
to ticks infestation reports. 
Yes 34 49.3 
No 27 39.1 
Some time 8 11.6 
Preferences for ethno veterinary 
drugs 
Old people  49 71 
Youth  20 29 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 11. Responses of cattle owner’s on impact on knowledge about ECF in Fangak, Jonglei State in 
September 2011 
Responses of informants/category Answer/Category Frequency Percentage % 
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Herd addition of new animals Yes 23 37.7 
No 38 62.3 
Origin of new animals added Duk/Ayod 7 30.4 
Some where else 16 69.6 
Changes in herd health condition for the 
last six months. 
Yes 53 86.9 
No 8 13.1 
 Main symptoms of animal diseases 
observed in  the area 
Wounds in skin due to 
ticks(teat infestation). 
35 17.2 
Coughing 11 5.4 
Diarrhea 14 6.9 
Sudden death (HS?BQ)/ 
swollen shoulder/neck 
17 8.3 
Lameness 20 9.8 
Abortion 5 2.5 
Drop in milk Production 9 4.4 
Weight lost 24 11.8 
LSD/rough hair coat 27 13.2 
Nose discharge 6 2.9 
Eye discharge 18 8.8 
Lymph node enlargement 12 5.9 
Drop ear/salivation 2 1.0 
Loss of appetite and 
depression 
4 2.0 
 Knowledge about east cost fever disease 
(ECF) 
Yes 36 59.0 
No 25 41.0 
Cattle owner knew about the ECF disease 
through    
Through media (Radio/TV) 5 13.9 
Through story from people 23 63.9 
I hear about out break of 
disease in Bor /Juba areas 
8 22.2 
Age group most affected By ECF disease  Young/Calf animal 10 27.8 
Medium animal 4 11.1 
Old animal 2 5.6 
all ages 20 55.6 
Reason(s) for spread of the disease to Bor 
area 
Un control movement of 
animals between Equatoria 
and Bor area 
45 73.8 
Cattle raiding 6 9.8 
Poor veterinary services in 
different level. 
10 16.4 
 
 
Table 12. Response of community animal health workers about their knowledge of ECF 
in Fangak, Jonglei State in September 2011 
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Responses of 
informants/category 
Answer/Category  Frequency Percentage 
% 
Herd addition of new 
animals    
Yes 12 57.1 
NO 9 42.9 
Origin of new added 
animals    
Duk/Ayod 6 50.0 
Some where else 6 50.0 
Action preformed by 
animal health works for 
new entered   animals 
Quarantine the 
animals 
12 57.1 
No action 9 42.9 
 
